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Siimrnarv 

Snii M.Ariii n. K. K.. Ai.siif, A. I). cV I'l ml). R. 15. li(liHI) Rjrj%iioiil>. ul iIk- nmimm (Him moili. Mm \iiiiii/rlu 
/iih'iilii (f iiiciK'tf) ll.c|iiiliiplL’i;i (ii.'niiieliiJiit') ir .simlli-tjiMtTii .At.islriilin. wi(li ili’MriplMin ul' Iwii m'u l;iu':il 
|)iii:isiU)iils. Inms.K. Sm .V. Aii.i/. 124(1), 5| Muy. 20IMI. 

I’liniMiDiils wcro iv:iivi.l (rum coclHJll^ pa'stmi iii kirvul .'iliollcrs ti\' Minwiimiii'lu pnvcila itiiifiiL'i.') uilli;i.'li;il ill 
AIiimiu iinil Slit'|i|i:ir(iMi. Viaiiriii mill Ciinbcrni il ynchmn Riilyi;). I'hc niiiM L'ninmnn primiiiy p.iia.>i(oi(l 
was a proparioiis briainid wasp, iliistriboii Ihtl as ('tiirHii I'lumi'i/vi oi' Aiisiin sp. luiv. Tlii.s spouos ail.ii'koil 
luisl lurvai' ul nil liicalinns amliiiML-iiHal ('Him Ibi.' Iiiijilli nr ril'tli iiislar. piipaliilii uivgmiuusly. A Maitiiil lirLiuMml, 
ilcsiTilKal licTf as (lly/itiiinwh'lc's niiH'siiiiiiii'ki AiMiit sp. iinv., was (oimil al l.yiK'liam Riilps‘. This para.siliml was 
siipcrlinally similar to C. iii'iiiiU'iiii iif, allaokcil lmi ly iiislm lawi Uirvjo uml ulsn i.aiii.'i'jL'il rmiii iliu louiili hi tilth 
msiai III piipalo jjiopariuiislv. f)ni' iillvr Mililary priniar> pariisiioiil, t '(ixiiuiiiii iiiicni .iL'iniiin & (liiulil 
(Idiiictiiiii)iiiilaL'). s’iiior}H.'tl Iriuii roiinli ‘if I'ilili liisiar larvao ami piipaicil fVk'rnally .At k’.ist live sp^i-iis ol 
liy|A'i‘purusilniiJs L*itiL*i'(;ial Imill llli: ssiciHiils ul ( ni iiinrini or laillva.'li.'tl m Vicliiria: Iwii s|ii.'t-aL's nf I.\ihyiiiio\ 
(Il hiK’iMiiiiniilai'l, Mr\oi hiini\ sp, ( k-hiu'iimoniil:is'), f 'hi'tiiiii.i sp. Il hismiilac) ami 5yt',i,')/i/ii i7i).s sp, 
(riu'iiinialiilao). svilb one olTliv /vi/mmi/v spcvics IxHiip moM coiimioii. The larval-piirnil [lanisilimi Ui‘h‘ro\H'lma 
yi opiiMiiii 1 Morloy i ; IdineimioiliddL') ems’ftjL’il rutmi l()',i{ ot'pupao ruaisal rriiin larvae eollLTleil in llie AfA' over 
llie same [icriinl as .ululls nf \4 inivoio. Scs anil viabilily sjpriii'icanlly iiiflueiieeil llie vveiplil of pupae of M 
imvnhi lim pupae parasili.seil by H. \'i ui>i>yiim eoiilil nol be separaiej usine weielii. Notes and ait illii.siraled key 
•ire piovided to faeiliUite llie easy idei'ililiL-jlioti iil llie parusitoiils. 

Kt V WoHiis; .Aiilumii Hum imilti. :\hir.\oiii/>i'lo /'/iei/fu. Geiimeii'idae. (ilyiiln/ionirlr^. I'ulrf.Ui, (Sisimirhi, 
llrlrni/iiiiim. I\ih/iiiiii\. \lr\fivlhinn. I:l<i\iiiiis. 17e,ei(i//i v/m Rrueomilae. lehneumoniilae f lasniidae. 
l‘leromaliiI,ie 



I II I nx| (Id ion 

llie aiiliiiviii tiutn molh. Miii’sun>i>cla priwiui 
(Gianeci (CleonidriilHoi iseiulcmie in Ausiiulia and 
oeeiiis (hroiiHluHii ilic soiilh-casieni and soiiili- 
wi'siein paits id ilie eniKiileiU as vv'eil as rasiiMiiui 
(MeC^iiillaii I'^S.'i; Ahlieill l'.A*3i. I.arviie fonl on ti 
wide range nl eueiilypl species (Mcyiiilltiii 1085) bm 
pivler ihe juvenile foliage ol trees in the blue gum 
group ir.llioil & Bashroid 1078). which ioclude's the 
ini|iorl!inl planialion species f.iHdlv/ilii.s iitinr\ 
1 1 Vane A Maiilcni Maiden and /'. g/oA/dn.v l.abill, 
(Ahboll 1005, Hashl.tid |0i),5'. .Netinianri 1005; 
I’liillips lOO.si. Miii'siitiipi'Ui pnvani can occur in 
liii'li niimhers in yniing. even agoil stands ol plimied 
euLaly|i|s and cause seveiv deloliiioon ilillioil A 

I k'ls'iliuetli III llniiiiiy ana /aiiliwy .‘Vauriiliiili Siillniial I iiiivei'siiy. 
t'.'iiilvrn M l lO.lill iiiiitiiv .iiiaii-.s! ne|winiaii( nf /imlnjo .ual 
l.ri(iiiu«ilui;y Ihe I jiivOtsiiy nl ljueuislahd idkl-tnVJi, 

IX'|iailiiieiil 111 A|»plietl A Mi'leniliii (.euliicy Witile t‘:im|MO. 'I'lu 
l-iiivei'Ml) ol Ade'laitle tileii OhiuiiiiI S.\ 5llt»-l 
I 'Slip > l-.nii ahull MW. I'l I IIhs 1 71 Ml. t '.aitiLTrii AC I H»l II. 

Ol linn. |i W, il'iSli \ audv "I ilit .iiiiiiiiini yum iii'mIi. 
Mnruiiniii'hi /'liuii.i <imui. ll '.■|iide|iiei,i. (ieoiiieirid.iei on 
/w.i/tpim niii'fis in limil Vesl IiImimiii.i .As.voeiaied l■•nTsl 
lliiiaini'', 1111/111,11 ni')iiiil I nilMii liiii|nili I 



Basl'dord I078; Uoberls A Suwtell 1081; fillioll c/ ol 
100(1; Altboti 1003; Neiimaim 1003; Bhillips |0‘)3; 
l•am^w i‘l (ll 1004). Oulbreaks can be ceonoinieally 
costly !i.s severe dcfoliaiion can reduce the growth of 
iiccsU'loytl A baiTow I 0 v) 4 i aiul may evcnliially kill 
(hem if deColialion occurs over several siiavssive 
Vs’ars (Came cf ol. I074i. 

Currently, iiuiiiagemem of oulbreaks of M. privotii 
coiisisis ol' liroad-scule spiayiiig 'villi iiou-spccilic 
chemical inseclicides (de l.iltlc 1081'; lillioU cl ill 
1000: Neumauii 1003: Bliillips 1003; Ncumaiin A 
Collcu 1007), riicsc diciiiicids have undesirable 
elTecls on llie cnvnonmcni. may c.saccrbalc 
uiiibivaks of M privoiii and oilier defoliators In 
eliniinaiiiig naiimil e'liemies and may iiidiice 
inscdiiide lesisiiuicc tllnUaker lO.Sil; Kisili |0S7, 
Neiitminn |0‘»2). Allernalivc pest inanagcinenl 
leetimques such ,is Itiological control, largel-specirii 
chemicals and silvTcnliiii'ul meiliods have the 
(toieiuial to mnnniise envininnieiital damage anil 
eoiilfibuic to sustainable maiiiigemeni priieiiecs 
iHiilTaker 1080; Oilman lOOO: Tloyd A l-iiirow 
lOkidi. Ilowevei, si.iicessriil iniplenieiitaiioii of mn 
pest maiiagemcfil progiamine rci|uiivs a Ihoiongli 
knowledge of die ecology of the pest arid ils iialnral 
enemies (Ohmari |000). Despiie the impoiiance ol 
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M. i>rivtini as a |)i:si ilK’n.' Iuivl' hocii H'w sUulj.'s nriis 
hinlo^y tc.y.. l•llioM i.'t RashlurtI IB7K. dc l.ililc 
1‘iSi'; Lukats IW')’)aiui iiitiiimaiinii coiii't-min;’ iis 
ptirasiiuuls IS IraginciUury. 

I'lic ami III iliis Muds was in idciiiil'y piirasimids 
and liyporpanisiioids associated willi die larvae ol M . 
I'liKdiii in the At’'!' and V’ieltiria. eonduci an 
imesli«iilnin ul parasiloid ImsI age pivreieiiee mitl 
exiimine die inlliienee oCsex. viahilily and parasilisni 
on ilie pupal wciglu ol M. priwiiii. A key lu die 
p>irasl|oid species reared in lids siiii.ly is given and 
Uvt' new hracoirn.1 species. CiiU sui pim/ien h uc 
Ansi in sp. iio\’ and (ttypliipanlclL '^ wiwMitiipcIti 
Aiislin sp, nnv. are deseiibed. 

Makrials and Methods 

S/ihI\ 

riie siiidy was undenaken al iwo siles in Viciona 
III Sei'leinliei lod? and one in the At 1 ilnring late 
anlniim and wiiilcr l‘li|.^ ami Ri'M. Ihe sites in 
\ieiovia comprised a planiaiitm ol h. y.hilnilits 
.'Jiihiitii'i ai Aliunu (.17' .sn' >S. 144 4X' Li. nml a 
I’aiin plain ing at .Sheppartnn I 46 ' 20' S. 14s- I .V Ki 
eoinpiisine /■. , e, '‘liihtilus. I'.. ,e pM ii(liii!h>l)iihi\ ami 
r , 1 ' hii iKKiiiiii. Rolli localions hail heavy inrtslaiioiis 
111 M. /nm/ti/ (up lo I0(|t;f ilerolialion hy liirviie) 'I'lie 
At ‘I site was al l.yiieliani Kid.ee. C’iinlvrm (J.'i 14' 
S. 14')" fi' I'), comprising mi.xed etictilypl species 
winch weic onl> liehlly mt'esled li> 4/ pnudn 
(ap|imsitiiiilcly 10''i deroluilitm by larvaei, 

l\'i'/iniiy piiiti\)l(‘ul\ 

I'aitisiloids wcie toared irom lato-insiar larvae ol 
M pns iihi, die loimei having, ptipalcd ni die Icul-bag 
III w liifh liosi larvae sheller dui in,g Ihe day ( Idlioli tY 
Rasldtird l'')7X: .McUiiillaii lOH.s). l.eaObags 

eoiiiaining lalc-insiar hosi larvae imtl patiisiioul 
cocoons were colleclctl IroiTi 44 /:. y. yh>huln\ al 
Allona. iiiid approslinaidy 10 Itees icomprising /• e 
yhilniliis, ,e and e- hii i'Slahi) M 

.S'lieppartoii. tine leal bag coniainmg lale-insl.ii 
liiiviie and para.siioitl cocoons was coliccicd Irom f. 
C. hii ii.Miihi al Lviicbain Kidgc m laic Atigiisi 1004. 

tiaeb paiiisitoid cocoon tor group ok cocoons that 
weiv- --.piio logedier in the in.stanccs of miiliipU' 
pai'iisii isiii I was iiirnmcd troin iho leal liag. phiceil In 
a vcniilalcd vial 12 cm diain s cin high) ami 
incLihalLsI al 20 1 T'C. .\ppio\inialclv 1 10 such 
samples resulicd iVoin material etdieiied Irom 
Aliomi l.s iivin 'Slieppaiioii and one Irom I yneham 
Kidge. Vial.s were elicekcd weekly nnlil parasiloids 
began hi emcrye and (ben every 1-4 slays for two 

(• ». X / il'iMMI iMun-iliiyv i.l )|k .luiuii'M /MMi mimI(> 

ifKrufhtfu l>i impiitn (ItiKit l ('lif.i L imwihK •»ri.ibHt.iiiiu 

I iiiiitiih, \ 



weeks. .A linal check was made alter IM ilays. .Adult 
parasiloids were renuivetl as diey einergeil luid 
placed ill 70‘/( ethanol. 

Ilii,\l iiyr prrfrri'iii i' 

■|o invesOgaie ihc host age pivleience of larval 
parasiloids, a range of available Inslais was collet led 
Irom gs bivnsMd al l.yncbam Kidge on eight 
occasions in lOO.k Colicclioiis wciv made 2-.4 weeks 
tipari. over the period that lai vae were pivsem (earlv 
May lo laic Augusij. On each occtision .2 12 trees 
were inspeeied .iml groups of I l‘) (metlian of.4..‘i) 
larvae eolleelc'tl from etieh lice, lairvae were reaieil 
ill veniilaiod plastic eoninineis ( 120 mm iliam. s ')“' 
mm biglii. piovidcd with a small braneb of jiiveiiile 
g. hii iistaui, Ihe sieni of w hich was placed iliroiigli 
a hole in Ihc base of Ihc uiiilamcr and inlo watci 
below, l-'oliage was chaiigctl Ivvicc weekly, l.aivae 
were reared at 2.4 t 2'''C under natural light 
conditions. When larvae or pupae of parasiloids were 
obscrvcil widi a tleatl or dying M. piiwita kirva, die 
dale, numbci ol pttiasiioids present ami Ihc iiistar ol 
the host larva were le’cortled. I.,ir\ae that dietl foi 
reasons oilier limn paitisilisalion w ere not included in 
• he antily.sis. [lead eupsiile siye was usetl to esiimaie 
die larval inslai of M. priwUi ihllioii iS: Hashlord 
I07K), I’arasiloitl luivae or pupae were removed lu 
imlivitlual \enlilaletl vials (2 ein diam. ,\ K tm higlii 
ami incubated at 22 ± 2'T unlil ihe ailiills emergeil 
Adults wi-re sloieil in '!{)'//■ elliamil. 

/^i !/)(// wi‘iyln 

Miiestiiupild pnvdid larvae eollcoied liom 
l.yiiL'Itam Kiilge that pupaied .successfully weic 
wcighcil wiiliiii llii'ce tlays of pupaiion, li,it h |iupn 
was inctibalcil in a vcnlil.ilcd vial (20 mm diani. v Ml) 
mm high) at a lemperniurc of 4.0 ± 0.,4"C and 70'f 
relative luimidily iiiilil late October. In Novembet 
pupae iven' |ilacetl oiilside in naiiiral ligbl ami 
limipci'alnre regimes and reluiive hiimidily was 
maiiiUiiiied al 70', v. I'u|iae were inspeeied mondilt 
from mid-.lamiaiy for die cmcrgeiiec of parasiloids 
or adiiK M. privdUi. lAiiasiloids eincrgiiig from htisl 
pupae were siorcil in TO'f eihanol. The se\ of ,idiill 
M. pihtini was tleicrmmeil using die muipliology ol 
die fremilum (aliei l.llmli i<i rfashford Id7lsi ami ditii 
of non t iable pupae by die posiiion of die genital 
seal (l.,iwreme n dl. l'-)‘-)l i. Oiie-tvay ANoV.A w.i.s 
perloniicil lo lesl d Ihe ouicoine of pu|iac of '7 
privdid (i.c Ihe enicigencc ofcilhei a male or female 
iiiliili i\'l- pnvdid. an adult parusiitiid or Ihe dealh ol 
the pu|i;ie) iidluciieed wvigln al inipalion i-Sokal A 
Kohlf lOSli. vvidi sigiidietiiiily dillereiil groups 
separaied by StheffiJ's test ol niuhiiile eonirasis iZar 
I‘))<4|. A t lli-si|Uaie goodlies.s-ol-lil lesl Was list'll |o 
eompare Ihe 'C\ r.ilit's ol piijiae ami .idtids wilh an 
cvpeekd ralio id 1:1 (Soktd A: Kt'lill I'-WI). 
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IViKsiiii's d'ii-M|UiiK' wtis paluriiK'd lu dck-rminc il 
Mictv.vsliil inipiilion In iiilull was iiidepeiKloiU of llic 
sox ornic inipu (Sukril & R<ihll IWI). 

Ut-sulls 

l‘ut<i\iioul anni^Uw 

Coi’uuiis I'ornicd hy iwo spcciL's of primary 
pafil\i|oii.K worv piCMi-iii in ilk- li.-at-ba:^x colk-ckd at 
Alluna and Shcppaiion iTabIc 1 1. Tlic niosi tnrmiiDii 
iiifoun. made by Cntcun siciniH'iik ac I Hi'uconidacl, 
kas while, abnnl 4 mni in leneili and Ibund in gioiips 
vpun logelher wiib silk. The olber lype nl' socomi, 
lunned by C iiximiriii min'd .lennan Canid 
( khneuinonidae). was mollleJ orange hkiwii. aboui 
<1 inm 111 length and soliiarv. I-'ive .species of 
hypeiparasiiouls emerged from (he cocoons of (1‘. 
1 ‘i‘nnH'U'iriic ('ruble I), the illosl luiiileious lieiiig a 
species ol l.\LlnmiLi.\ ( Idineumoiiidae) (lierealier 
relerrcd lo us l\tlnmias speeics Aj. ,A second species 
of hilmmas i/.ulnmms species R). Mc^iiilii yhi.\ sp 
I I’leromalidae), A/cvia /lon/.v sp (lehneiiinoniilae) 
and l-'IdMUii.s sp. (Idasinidue) also emergeil from ihe 
cocoons of C. CoU'sid gco/nc/ivi </c also 

emerged Ironi cocoons presenl in ihc k-al-bag 
coliccied ai Lyneham Ridge in IW4. However, (" 
iH'ftmi‘Hii iir was noi reareil from larvae collocled al 
kyneham kirtge in IPV.^. Insicad. aiiolhcr braconid, 
Crlvpliifuiiih'ltw innfMmi/n'Iii. pupated in groups of 
one or iwo uliiie cocoons exiernal lo the lale-insiar 
host liable 2)..CiJ.\iiuiriii micni was nl.so reared from 
a larva collected al Lynehani Ridge in iw.l and die 
larval-pupal parasiloid, //I’/t'/o/rc/niu \nijhisiini 
dVlorley) ( kbneiimonidae) emcrgol fiom die pupae 
ol M. pi iviUii reared over die summer of ldf).V94. 



Ki’htUvf fix'ipian v p/ ptini.siP>itl.\ retired Jr<>m 
piirusipiid i iii tiun\ presnn in ti'(if-h(i)>\ 
or die l.ro samples coliccied Irom .Mlona. fi9 
resulk'il in Ibe emergence I'f t' pamieP u ue aiid/oi 
its byperparasiioids (.S.^b individuals) and Id with C 
wiern (Table I). while .'ll did not yield any 
parasiioids. The 1.1 samples Iroin .Sheppailon 
resiilk'd in lour wiihoiil emergence, four wuili (' 
peimielrituf aiul/or ils liyperparasiioiils (17 
indivirlijuls) and five wiili iiinrd. The single 
sample coliccied in 19^4 at l.yncliani Ridge yielded 
14 inilividiials of t' ^ct'ineiriede I'lie cocoons in 
each group ol C yeonielruue were nol euunled r>i 
examined closely for prior emergence, so il was nol 
possible lo deierniine Ihe average number of cocoons 
per group based on die number dial emerged, or lo 
eulculalc aecuralely die relaiivc frei.|ueiicy ol 
successful emergence, non-viabilily and liyper- 
parasiiisalion. Bearing this in iiiimL about one-dnnl 
of die gixiups of r. pcimwirii tic cocoons resullcd in 
the exclusive emergeike of C i^eonieiriide. one 
ihiril resiillctl hi an initial ciiicrgence of C. 
tieimieP ii iie followed by Ihe emergence ol Isdromtis 
sp. A fmm (he remainder of the cocoons iN.B. six of 
ihese grriups also yielded Isdnimus sp. B. 
Mef’tulievids sp. and Mesorhiirus sp. after an initial 
emergence of V ptimiclricdt). ami onc-lhinl 
e.xclnsively yielded liyper|iaia,siLoids. Isilrimuti sp..-\ 
I'idroiiid'i sp. B. MciiddieyUis sp. and Mesdt lit‘rd.'< sji. 
emerged from cocoons coliccied al Altona, and 
lidrimuis sp .A aiul I'.ldsimis sp. from .Sheppailon 
( Table 1 1. Ttuis, al Ihc Iwo silcs in Vicloria. C 
i>edint'iritdi‘ was the im>si frui|ueiit primary 
purasinhd ol lurvue bui aboui half of ils cocoons 
were hypeiparasiliscil. primarily by /v/nancp sp A 



t'Aiii I. 1 . Piiriisduid .\peeies emerttin^ from < Oiomo aiMieiiiwd with rhe lorvoc p/'MiiesampcIa privaia mil fried in 
\lioiid dihl Sliepporti.-n. Mriorin in IW2. '-T(>lal niinhci ol cocoons pei group wasnol eoiinied. 



('i)tiMin lypc 


Biolo.ay 
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.Alluna 

No. '/f of liiuil No, 

Midividuals individuals 


Shepp.imm 

N.i. Vf ,)|' luuil Nn. 
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White, 
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Hyperparasiloid /vi/rnwu.v sp. A 
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'I’Ahi I 2. 1’tini.\iiisaiit>ii of Uii vcif i;/'Mru.'s:im|)tIii privaUi collcdctl tii l.yiu-liwti (ConlHi iM. ACT) ifi ‘‘In 
C’oicsiri gconictricac in/\ ivaral froin parasitoUl vuaums imsfin in u M. fimuia lt’nf l»ii>. 



\l. pnvdki collection 
Dale Instar 


Date 


Itosi instai 


Parasil'.'id emergeiiee 
No. emcfgeit t’arnsimid species 


2/(15/03 


2 


22/06/03 


4 


1 (llypltipnmvh'i 










innc.Miinpi'lu 


2/05/03 


-) 


22/06/0.1 


4 


2 (i miWMiinpeUi 


t h/( 15/03 


3 


22AMV03 


4 


1 ( 1 mniMillipi'lil 


2/07/03 


4 


1 I/07/0.3 


5 


1 Cioimii ill iiiii III 



('ushiiiria inicni ucfurrcd less rrcquL-nlly and did nol 
ii|i|K\n' li> have any hypcipmasiioids. Hsiiinalcs ol thi.- 
rolalive ricc|uciify of laival panisiluids ai Lynelumi 
Ridge ill 1404 cmild nul he made as only a single 
sample was eullceled and a eomprehensive survey 
WPS not undertaken. 

kt'liiiivc Jhuiiu'iiry of /nmisiioitls rcaral from 
n’lhncil lon-tii' o/'M. privala 
The 426 larvae of A/, /ninmi eullcetcd tit I.y nehtim 
Ridge in 1004 yielded only tour indiviiluals of (!. 
iinn'sinnprlii tind one of C, ntura and ncilher species 
was hyperpai asitised (Table 2). The eollcetion of M. 
privaici lai'vae )>revenied hyperparasiiism ol'parasitoid 
cocoons and probably limited hyperparasiti.sin via llie 
larval hosi. However, none of the larvae coliccled in 
Ihcii fourth or llflh inslar (2S0f ) contained secondary 
parasilCiids. suggesling tti.it the licc|uency of 
liyperparasilokK was very low at this site. Fifty-si \ 
|x’ivepi of ptiptie resulling from collected lai'vae died 
IkToic mid .(annary 1004. .W'T pupated sucecssfiilly 



to adnlt M. primni and 10% resulted in Ihe ernergenee 
of// Mvpo.Mnn. Thus, die Itirval-ptipal ptnvisiioid II 
Miiposinn was the most successful panisiimd 
allacking larvae at l.ynehanl Ridge In 1004. 

Host cis'c iurffiviicc 

Three larvae eollecicd in their second or lliird insiar 
yielded O'. ni/lfsoinpi Ui in Ihe fourth instar (Table 2). 
This result shows that G. iiiiicMWiiivla call parasitise 
second inslar hosts. The possibililv dial nrsi inslar 
hosts can he parasiiiseii was not connrmed and 
insiifricient paricsitoids were reared lo detemnne if 
later host iilsiars are also vtilnerahle. The hosi age 
preference of C. mind is unclear as only one host 
Iniwa, collected in its fourth instar, was parasili.sed. 
Ili'lfroiu'lnui MvpoMiin vveiv oliseived aitempiing to 
parasitise both early- and late-inslar larvae of ,\f. 
pririild in Ihe field. However. |ierceni parasitism by 
II. wapoMim did iiol increase .sigiiificaiilly with hosi 
age sugge.siiiig iluit |)arasilisatit»n of later instars was 
not as successfitl (Table .H- 



fvni f 1. h'lirin i-iiU-THfiiw oj ihc tni vnl-piipnl pniiisilonl. I leieropelnia seaposuni. in rc'liilion ti< On' im/ni til wtiivli ih 
tiiitil, \fnesainpela pril'iila. irav n.'llvnctl I.mk'Iiiiw A'/i/.vi' iCtinl'i ird. ACT.I 
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Ailiill niiile M. priviilti V. lululi fs'malc M pimitn 


I40+.3.7 v. I27±3.2 


17.6S+ 


Male pii|>ae dial ilicil v. female pupae dial died 


l.30±3,l V. HHHri.O 


26.63+ 


Adilll M pi iyiitil v, pupae tlial died 


l40+2..'<v. 110+2.2 


31.S0'^ 


Adiill ,V/. pro «/n v. ndull II. sfiipii.unii 


I4012.ISV. 142±.5.}( 


0.46 


Adilll II iaipi‘.\iiiii V. pupae lliatdicd 


14245.S w 1 10+2.2 


17 44" 
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The uiik'ume of pupae (ealegorisetl hy Ihe 
emeriieiiee i)l eiihcr a male or female adull M 
l>malo. ail adull //. svuptisuni or die death of die 
pupae) significandy ittfliicneed Ihe weight of pupae 
ai pupaiiun (r-' = 2'2A>; dl = 4.20H; /< < iMKil ), Pupae 
dial died wcie sigtiillcandy lighter Ilian hoth pupae 
dial stieeessltilly produecd adult M pm'nici and 




p t ' rfillnvu-t,! hy ^|> ^ I'ntlli lliv ur*ilj* 

LI h<lh*nuts ‘1'. A r»nM» vdmcv^K'K'Ji ytm>T ,is ( «u' 

I'ig* I lempoiiil puttei'ii of emeipenec ol the gregarious 
priiiiary paraKiumI t Vacvio givia/c/nV » sp laiv.. and its 
liypepiar.isiUiiil sp. A. I'roiii gmiips of liil-ooiis 

asMicialeil wilh the laivae of Mm\tiiiipi'hi pilwlln 
(Ciuenee) eolleeted al Allona. Vieloiiu. 




llWiirf liin.l? lait In I clv K lehliV Mat VUerApiKi 'riilal niituliu 

Mib I (3 

l'> rliii4n( Mnu 



n // 

■ Ntulf -VJ 

Hg. 1. Temporal paiiern of eiuergenee of ailuli MiwsiimpcUi 
priviihi (tiiicnee) and die larval-pupal parasiloitl 
lli'lcitipelimi .'•aiposiiiii i Morley I, 



parasiliseti pupae resulting in adull II. ^loposuni 
l iable 4). I’upae resulting in adult female M. privahi 
were signirieanlly heavier lhari those resulting in 
males. However, the weights of fUipae resullitig in 
adull II. scapti.'iitni were not sigtiificanlly differeni 
ftom dio.se of impue resulting in adull, s id' M, privahi 
(Table 4). The se.\ ratios of pupae of M. privahi |nol 
ineluding pupae that resulted in II. xcapasiiiii) and AT. 
privahi thal emerged as adiills were I ;1 .04 t ii = IKK) 
and 1:1.33 (n = 72) (male : fcniale) lespeetively. 
Nciihcr ratio was signiHeanlly ilifferenl from 1:1 (X’ 
= 0.0S5 and I.3K0 respectively, df - I. /> > O.O.S). 
Successful pupaiio)! was indepeiuleiil of die .sex ol 
die pupa (X‘ = I b I; df = I ; /> > 0.05 ) 

limin^y oj para.\ilohl,\ 

Family Hracoiiidae 
Cahwia uronwh inH’ Austin sp. nov. 

& 

CilvpIapaiUcli’v min‘\aiiipi'lti .Ausiui .sp. nov. 

(TKiSS. 0 10) 

All k.now '11 •^pceie.s ol' die microgaslerine genera 
Cahwia anil (Jlyplapanh'lc.'i are eiidoparasiloiils ol 
maerolepidopierans | Austin A: Daiigerlield l')i)2) 
allltough there is no previous record ol eidiei genus 
parasiiising larvae of M privaia. The species reared 
during this study are unknow n and described below 
as two new species. Cah'sui and Glyphipiwick's can 
be easily recognised Trom other parasiloids 
assoeialed wilh this host by ihe ahsenee ofvenalion 
in Ihe distal part oTihe fore wing, Ihe absence of vein 
2meii (Fig. 5). Ilicir small si/e and daik colour. 
Superlleiiilly, they aiv similar lo each other and could 
be easily misidentified as a single species. I lowever. (he 
shape and seulpiuring of (he llrsl and second melasomal 
lergiles can lie used lu readily separate them I Figs 0. 
10) (see deseriplions below for lurlher delail). 

(ilypiapaiut'lr.'i mtirsaniprla can pmasilise second 
mstar larvae of M. privaia although it is nol know n il 
llrst or later instars are also vulnerable. Fiiial-inslar 
huvae of G. iiiiivsaiiipiia and C'. iiniiiit irirar emerge 
(rom the peniillimate or final iiisiar oT A/ privaia, 
aggivgate and jiujiale near the host remains. 'This life 
history is eonsislcnt wilh other memhers oT 
(ilyplapanlflfs and Ciiwxia exeeiil that not all s|x.*eies 
in these IW'O genera are gieganous: some are known lo 
be solitary (Ausliii A; Daiigerlield 1902). Adull ( '. 
lii'iiiitririi ur emerged 13-24 days alter the eolleelion ol' 
their cocoons at Ihe field site in Allona, Vielurial Fag. I ) 

Fam I ly k h ne li mi'n idae 
Casinaria iiiit ra .Icmian A: Claiild 
(F'KTSA. 12) 

All known species of Casinaria are siililary 
eiidoparasiloiils of lepidopicran larvae. This sliidy 




f. 
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piovkics the Hrsl record of C. mu m reiirerl from A/ 
privcitiJ. Specimens of a Casiiiiirki were reared from 
A/, firivaui larvae collecied l>y Hllinii and [iasld'oril 
(1078) hul were not idciuified to species. In this 
slndv. iiiirra killed laie-iiisiar larvae. This result 
differ.s from that of Jerman and Gauld (1988) who 
oKserved C. ivh m killirt” MiiCMim/icUi (species not 
specilicd) in an early iristar. However, Allen (1990.1 
foumi adults off” micni emerging from mid- to lale- 
mslar larv'ae of Uniha lii;^ciis Walker (Nocttiidac). 



The specimens reamd from cnenons in Victoria were 
all solitary emergences which occurred 15-27 days 
aflcr collection. 

Hcuroiwlma .svapoMim (Moricy) 

(FIGS 0,14) 

This spccie,s is a common solitary liinad-pupal 
parasiloid with numerous host associations including 
hiniri’iuki uiistrahisia (F.) (formerly 




Figs \Vmg.s. Fig. .t. Cmimma micro Jerman & Oaiikl. Fig. 4. Mcsoclioms sp. F'lg. 5. OlyptajHinictcs mncsoiitpcht sp. 
now Fig. 6 . lUicnipflmo scapostim (Moricy). F'ig, 7. Mc^oilicyhts sp. Fig. 8 . Ehmmti.s sp. Scale bars - 0..S mni A-.S, 7: 1.0 
mm (>: 200 .iim S, Abbreviations: a = arcolcl, pt “ pterosligmu; st - stigmal vein. 
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I'iiis '). 10, I'ropoiloiim uial mouisoiiuil lergiles I -U Fig. 0, Cnlcski i^c-imwliH (le sp. nov. Fig. It). CilypttipauU'h s iwivt^iimpfUi 
sp, nov. ScLik- bdi'.'s - 100 pm. 



t/iislralii.siii) (l.asiocnnipiclae) and the agricultural 
pests llt‘liiovcrpa annigi‘Vii (Hiibner) and 
Spodopicra Uluru F‘. (Nocuiidae) (Gauld 10X4). In 
these ii.ssoeialions //. srpposwn parasitises its host in 
an early insiar ((iauld 10X4), It ha.s previously been 
idenlil'icd as a larval-pupal parasitoid of M. pvivata 
In Tasmania and Victoria (tie Little lOSIL Lukacs 
lOOOU. In this study. //. scaposwii appeared to be 
most sitccesslitl in parasitising early-instar larvae 
(Table .1). 'Fhis is eotisislenl with early instars of M. 
privaki not forinitig protective leaf bugs and thus 
being more vulnerable to parasitoid attack attd with 
the fact that larger late-stage larvae exhibit more 
effective defensive responses (rearing anti 
regurgitating drops of /I'/n'o/v/nn.v-scenled Ruid) 
(Idliolt & Haslifortl 107X; Schumacher, pers. obs.). 
In atidilioti. Lukacs ( I000-) observed oviposition in 



first instar larvae of M. privutu but notie iti later 
instars. Larvae of //. srapos-iim do not develop 
beyond the first insiar until the host pupates (Gauld 
10X4). The average weight of pupae that yielded H. 
sraposwn was not significantly different frotii that of 
the mean weight of viable pupae (Table 4), indicating 
that parasitism by //. scaposum docs not innuence 
the behaviour or growth of larval hosts. The temporal 
patterns of emergence of male and female M. privuta 
and //. si'apijswn were similar (Fig. 2) wiih mo.si 
emerging between mid-February and nrid-March. 

Isdnnmis. spp. 

(FIG. Li) 

Isdnnmis species are cotnmonly reared as 
liyperparasiloids from small iehneutnonid oi 




s 
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Fit:s II. 12. Lateral niclasoina. iMg. I I. .Mt.siii linni\ sp. Tiy. 12. Cu\inuna iiiitru Jorm.m A: Gaillil. Figs FT 14. Dorsal 
iiK'lasoiDa (sculpturing not shmvn). Rg 1.1. Itilnuinn sp A Fig. 14. xenial (Morleyl. Figs l.s. IF. Him] 

leg. Fig. 15. lilcisDiiis sp. Fig. IF. .sp. Scale bars _ 1.5 inin II. 12; 11.5 mm I .V 15. IF; 1.(1 mm 14. 

AFFrcvialions: c.\ = co.\a, f = lemur. 



hracoiiid cocoon.s, pmiicularly from inicrogu.siriiie 
hraconids. although they are also recorded as 
priniitry parasiloids of a range oF lepidopteran hosts 
(Oauld ldS4). There arc aboiil .10 species known 
I'mm .Australia, all except ihree are uiulcscribed 
including the two species reared during the present 
study. There is no douht that they are 
hyperparasitoids in the cocoons of C. f’eanwlru av 
(T’ahle 1 1 , given that no other cocoon.s were present 
and ihe lars'ul cadavers ol .W, iirivulci were not lett in 
the rearing vials. The peak oT the subscciuenl 
emergence ol' Istlmnuis sp. A occurred 1 1 -IF days 
after geowteo /( oc emergence (Fig. I ). 

Mi'sin luirtis sp. 

( FIGS 4, I I ) 

sp|i. are hypcrparasitic on the 
endophagous larvae of Braconidae and Tachinidae 
(Ciauld ldS4l, Within lepidopteran hosts, me.so 
chorines will olicn attack gregarious endo- 



parasiloids. especially microgastcrine hraconids 
(Giiuhl |dX4; Allen IWO). In this study -T/esoiV/fi/vi.v 
sp. was reared from cocoons of ( tirmiu'trii iiv 
Species of Me M If horns also p.irasitise Cotesiti 
iiirihiie Austin & Allen ( Braconiilae) and C. mit m 
via U. Iiigens (Austin & Allen 1080; Allen lOOOi. as 
well as the tachinid parasiloids of Ihiropsis atoiikiriti 
Olivici (C’olcoptera: C’hrysomelidae) (de Lillie 1082) 
and Per^a spp. (I lymenoptcra: Pergidae) (Game 
lOFO). 

Family FJa.smidae 
Etasmus sp. 

(FIGS 8. 1.5) 

Members of this genus are obligale 
hyperparasitoids of Lepidoptera, (3ne species. I' 
iiiiMralu'iisis Giraull, has been reared from C. mirni 
and two microgasirme hraconids via G, Itmais. In 
this study only three s|ieciniens of Ehisiiiiis sp. were 
mared from C, gcomctmr/c via M. priwui and ihev 
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m.iy K' siiniliirly on C niirni alihoucli iliiN 

.issoruiiKii) was t)iii v.oiilirmal. 

I'iiinily |■’(o^onlallll.le 

'■p 

(l-KIS 7, If.) 

yliis spp- diL’ primary purasiloitls ol' 
k-pal(iplcraii larvae ami pupae in eoeouns. or are 
liypt'rparasiloids on llu'm. Iliey have previously 
been asM.eialed vvilh several Icjiiiloplcraii lamibes. 
as well as mienigiiMrine braconici eoLooiis (Huueek 
l‘)MS|. 'I’lns is the TifM reeoRl ol ii species heiu^ 
rears’ll from M. priuiui. Ii is most likely a 
liyperparasiloiil of itconiclntiic as no ulher 
cocoon types were noticeil aiul Hie cadavers of ,-W. 
priwu) laivae weiv nut lefi in the learing vials. Only 
one species has been recorded from Australia. M. 
illthuis (tiiianlli btii the assoi union wiih M 
has not been confintied as this species. 

fJlher paiasiieids iLssociaied with 
Mui'SiJinpi'hi I'rinihi 
( lebneiinioiiidae aitil I'aihiilidae) 

A(un riom flic specie.s discussed above a niinihev 
ol olhi'i paiasiloids has been pirviiuisly reared Inmi 
1/ pi'iVtitii hill ihese were not recorded in the present 
sludy. ritey inclmie the ichnetinioimls tLiihiiru.s sp.. 

fiiti iMurIcy), Prixlu enH ,sp,, 

('ttmjX'pU'K sp. and '’.Amu hs sp., and an unidenlilied 
lachimd fly iKIlioii A. Bashl’ord I07S: dc Lildc 
l‘»SI’: tiaiild IW4, Liikacs l‘0<)4 (Table 5), Of 
ihese species, iill havL'l>.'en reaa’d Iroin M. priviiht in 
Tasniama with the evccpiion of.V/. iHijiitnu v\hich is 
known only froni Victoria iGaulil l‘)S4i. However. 
GaiiUI (I4S4) recorded an unknown spevies of 
iV/cyiicc/ 11/ Irom M. juinilu iii liisniania iind ii is 
very likely to be this species. B.ised on the biology of 
uihei .species belongng to these ichneumonid 
genera, all of them are probably solitary primary 
cndopariisiioids ttiauld l'>S4). We have not been 
able to e’cainine material of these -.iiecies and so have 7 
not litclndcil Ihcm in the key. although their 
ihsli ibiition and biological cliaracteri, sties are 
l ompareil with ihe specie.s recurded in the present 
study III fable 5. 

Key to the pura.silnids of Mne'iampcla privatu at 
the throe study sites 

I. boic wing vr'illi relatively eoinplele veiialiun 
(bigs .f 61; .small to large species. > d.-v nun in 

lengih «... 2 

l ore w ing with pigmenled venation reclueed to 
anterior margin I Figs 7, b); minute |o small 
species. < d.? mm in length If 



o 

d. Fore wing w ith veiiaiion distal to pieroiiigma 
wauling (Fig. oi; vein dincii absent 

tBracmiidacM 3 

Fore wing with distal veins present and well- 
pigmented. vein diiieti presom (Figs A. 4. 6| 

( Ichneiinionidae),..,, ..4 

3, Fropodeiim and melii-somal lergiles I and d 
virtually siiiooih; tergite 1 iiarroviiiig apically; 
lergiie 2 with subiriangtilar median field (fag. 

10) (slYpitipuiik'liw miH'Mvnpi'ki sp. iiov. 

l•’|•opl^dcunl and melitsomal (ergiie.s I and 2 
wilh obvious dense pimelalion, tergite I 
moderately broad, parallel-sided; lergiie 2 

broad .111(1 reelangulur (Fig. 9) 

CoJfSHi gciwicfriii/e sp. lun. 



4. Fore wing wilh an areolei (Figs 4) 5 

Fore wing wiihoiii an arcolet (Fig. 61 6 



5, Seuinm and propodenni densely [lunetale 01 
nignlose; ovipositor very short, not prutnuiing 
past posterior mela.sunial lergiles (lag. Id) 
(bixly 7-S mm in lengih. tiark browai to black, 
leg.s reddish; J genitalia w ilhoiit pair of long 

(ikIs) C<i\hkiri<i wn /•<; -lerman A fiaiild 

Senium and propiKleuin generally nnseulp- 
liirecl (escepi for piopodcal eaniiae and 
micTopiincinres assoeinied with pilosityn 
ovipositor iibmil /i to '/' Icaigth ol melasonia 
tFig, II) (body .1-4 mm in length, yellow 
brown with ilarkta' nturkiiigs; 6 geniiaha w iih 

pair of long rods piofruding poslerimly ) 

.Mi'.sfu Imni.s sp, 

6, Metasom;il tergite 1 narrow aiul very clongnie 

iFig. 14): fore wing with radial cell eloiigale 
(Fig.bKi body length about 211 mm, 4 |() |2 
mm: head .iiul mesiisotiu black, leg.s and 
meiasoina yellow to orange hixiwn). 

hnu w iijiitsutn ( Viorley ) 

Melasomal lergiie I broadening apically ll ig. 
I .^l; lore w ing with radial evil short and broad 
(body lericth 2.. 1-3. 2 inin not including 9 
oviposiior; heatl and nie.so.sotiui black, 
ineiasom;i cnlier dark or yellow w'iih dark 

markings) ilsitrmmi'i spp.) 7 

Si iiiiini smooth: fore wnng stigma of '2 clear 
III posterior hall, white ameriorly. cf evenly 
liaiislueem. legs yellow; metsisoina cither d;irk 
and smnelinie.s w ith lighter transveisic hands at 

siiliiie.s or yellow w ith ilarkci maikings 

I.\ihvuiiis sp. A 

Seiiiilm with dense pniiciiiie seulpiining; Cmv 
wing stigma of 9 ami J evenly daiKt loro and 
mid legs light brown, hind legs dark brown; 

metasnma dark brown lu black 

sp. B 

X Hind cn.va developed as large flal disc; hind 
libia with distinei eriss-eros.s paileni ol setae 
(Fig. 15): lore wing W'ilh sligm:il vein very 
short (Fig. S|; body dark, legiila and legs 




Table 5. Compunson (fkiircil and hirxal-piipal pamsitoids associated with Mne.sampela privata at different locations in Australia. Sources of data; ''Elliott & Baslilbrd 
1978. ’’de Little I98IL "Gauld 1984, ‘‘Lukacs I999L ’'this study, la = low aliilude (< 500 m asl), ha = high altitude (> 500 nt asl). ^Species not identified. 
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2,7 null, 'd l.3-l,y nim) (Elasmkiac) 

EUtsmns 'p. 

Mind coxa noniinl size; hind tibia wiliionl 
criss-cross pallcm of setae (Fig. 16); fore wing 
sligiiial vein elongate (Fig. 7); body vivid 
iridescent green or bliie-green (9 body length 

3,2 null, 6 2,3 nun) (Pleromalidae) 

Mcgaclii ylas sp. 

Description of new species 

Colcsici geomctricue Austin sii. nov, 

(FIG. 6) 

llolotype: 9, Victoria, Allona, Dow Chemical Plant, 
IO,ix.l9d2, ex MnesennpeUi privitki (ANIC). 

Eiiratypes; 25 9 9, 10 d d, same data as liolotypc 
but lb,ix.l992 and 8.vii.lW4 (ANIC, WARI);^0 
9 9, 2 c? d. Lyneham Ridge, CanbeiTa, ACT (ANIC, 
WARD. 

f'enidle 

l.englh; 2.9 mni. 

Colour: Head black; face, vertex anti occiput with 
tiull lustre; anieniiae and niesosoma black; coxae 
black, legs yellow-brown, apex of hind femur and 
tibia sonielimes with darker patch, tarsi black; 
meUisoma black except lor lalerotergites of segments 
1-3 which are yellow-brown; wings hyaline, stigma 
unifortiily dark as arc fore wing veitis C-i-Sc+R, I- 
R I , I tiiid 3-Rs, these veins being dtirker than the rest. 

Ilcatl: Face, temples and lateral frons with fine, 
dense puiictalion associated with pilosity; medial 
frons anti vertex betwceti ocelli smooth and hairless; 
eyes tlcnsely covered with hairs, face slightly 
narrower than half width of head (3.l;6.5). inner 
tnargins of eyes adjacent to face evenly curved and 
slightly ctuiverging ventrally; ticelli large, rorniing 
slightly obtuse triangle, lateral ocelli separated by 
distance from laleral ocellus to eye margin; antennae 
nitulerately king, ahtiut as long as body, 

Mesostima; Scutum with fine, tlen.se punctation 
associated with dense pikisity, posterior half w'ith 
siiiotith tnedial loiigilutlinal line; notauli only very 
faintly indicatetl by shallow depressions; dtirsal 
scutellum smooth except for a few scattered 
punctures along lateral margins; lateral band of 
scutellum very broad and smooth; inetanotuni not 
fitting against posterior seutellum so that phragma of 
scutellum exposed laierttlly; propotleuni coarsely 
rugulose-punctate, with slight miti longitudinal 
tiepression and a few short striae radiating from 
ventral margin; laleral proiiotuni with deep dividing 
grooves which are very slightly punctate; nieso- 
pleuron with fine puiictalion associated with pilosity 
ill anterior half and ventrally below precoxal groove. 



1 1 

the rest smooth and shining; precoxal groove finely 
punctate; hind coxa finely punctate in anterior 7i and 
associated with dense pilosity. 

Wings: Fore wing sligma broail. 2.3 x as king as 
broad; hind wing broad, vaiinal lobe convex with 
long marginal fringe of hairs throughout, 

Mela.soniii: Tl slightly longer than wide (3. 3:2. 9). 
virtually parallel-sided, smooth in anterior half, 
rugulose-punctate in posterior part but much finer 
compared with propodeum; T2 subrectagular, 2.3 x 
as wide as long, lateral margins curving inwards in 
anterior part, surface rugulose-punctate but slightly 
less coarse than on anterior part of Tl, longitudinal 
mid-line slightly raised and smoother than laleral 
areas, posterior and laleral margins with single line 
of more distinct punctures; length of T2 T3 1. 6:2.0; 
length of T2-T4 equal: T2-T6 .smooth and shining, 
with long scattered hairs along posterior margin; 
hypopygium w'ith a few scattered long hairs, 
posterior margin straight to very slightly concave; 
ovipositor sheaths very short and straight, with a few 
long apical hairs. 

Male 

As for female. 

Host 

Reared from Mtiesoiupela privata (Geonietridtiel, 
Coinnieiils 

The sculpturing on the propodeum and TI -T3, lire 
shape of these sclerites. the form of the hypopygium 
and ovipositor, clearly place this species in the genus 
Coiesiii Cameron. Cotesia has previously been 
referred to as the gloineratus species-group of 
Apcinteles s.l, (see Mason 1981; Austin & 
Dangerfield 1992) and it is the largest genus of 
Microgasirinac. comprising hundreds of species 
World-wide. In Australia the genus is both coinmon 
and diverse hut other than several species introduced 
from Europe and North America as biological 
control agents for certain lepidoptcran pests (see 
Au, still & Dangerfield 1 992). the Australian fauna 
remains virtually unstudied. One other species, C. 
itrahae Austin & Allen, is also associated with a 
cucidypt-fceding host viz. Vraha liigens. Cotesia 
geawetricae differs from this species in that it is 
gregarious, the first metasonial lergitc is parallel- 
sided (not broadened posteriorly), the first and 
second tergites are more finely sculptured, the 
median field of the second lergile has rounded 
anterior corners (not angled anteriorly) and the third 
tergile is smooth throughout (not sculptured 
anteriorly). This species is named after the family of 
its host. 
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(ilvpltipannlcs iiiiusuinpflo Ausiin sp. nov. 

(HtiS5. 10) 

lloh'ivpi . r. Aiisiuiluin Ciipitiil Tcrriiuiy. Lyiurhain 
Kiilgi'. loy.i, c\ MiU'sainprIii priv<iiti 

21vi.l'J‘»3 (ANIC). 

Famhprs I ¥. 3 /A. s;uni? duui ;(■» lioloiypi- 
(ANIC WAR! I. 

/ flHuU' 

l.oiii>lh: J..? nini. 

Colour Ik'uil. iiineniiae luid mi.'sosoma black but 
propk-uitMi yi'llow brown; lore and mul legs yellow 
brown, including coxae, lursi darker; Itirid lemur and 
tibia yellow-brown, coxae black, laisi dtirkcr (liiin 
libia. disi<il tibia black; dorsal mciasonia yellow- 
bidwn m anicnoi hall', black postcfiivrly, vetnral 
tneiasonia yellow -brown in anterior iwo-lliirds. black 
posieriorly; wings hyalitie. venalion niod-craiely 
dark, sligtna uniroiitily ilai'k 

llcai.l; f'ace, (einples and bitcral rrotis snnnttli 
except IVtr scattered niicropiineiures associated with 
liittrs; medial I'ntiis. veik'X bt'lwisen ocelli and 
occiput sniooili and hairless; eyes densely covered 
with hairs, (ace slightly namiwer iliaii liall wirlth oT 
lieatl 1 2,b;.‘'.8). iiiiiei' ibaigins ol eyes ailjacL'iil to lace 
evenly curved; ocelli lorining broad obiu.se Iriangic. 
lati'r.il ocelli separated by more than ihsiaiiec I'niin 
latcial ocellus to uye niargin; antennae long, mticli 
longer ibaii body. 

Mcsosoma; Seiiitim liiiely anil diM;ivtely pnneiale 
iiiedudly. becoming more densely pLinciale-retieulaie 
iLiwaiils lateral margin, densely covered will) hairs. 
iioOuili only very raintly iiuhctileil by shallow 
depressions; ilorvil setnolliini smootli with a lew' 
small sealieretl puncliires; lateral band of seulcllum 
vi'ty broad: inetatii'Utm lilting elosely agaiitsi 
poslenor scitielliiin^ phragma o( siiuellum only 
e.vposed in Inlerul eorners; propodeiiin smoodt with a 
lew sniall ladi.iling striae postero -medially; anierioi' 
hall ol piopodeum with a lew hairs iiiid iissoci.iled 
inicropiinelures; incsoplenion smooth, eovcietl with 
hairs in anterior one ihiril anil venitally below 
preeo.val groove, precoxal groove uuseulplnrod, hind 
I uxa finely pimcliite, coveretl with haiis. 

Wings: Pure wing with siignia hmad, about l.S s 
as long .IS broad: ba.se ol'2-VI pigmented; hinti wing 
bio;id, vannal lirbe convex w ith long marginal Iringe 
III' hairs ihmiighoiil. 

iMetasoinif I I mostly smooth w'ith a I'ew' liiinl 
striae, liiieral intiigms evenly narrowing, sviih a lew 
scattered long hiiifs; median I'iekl ol T2 ilelimiied 
laterally and posierioily by dislinel Milci,. ahuost an 
c'(|iiilaleial mangle in shape, length or r2-'r.’ I -3:l,(r.' 
T2 To smooth and .shining, T2 wiilioiii hairs, T.H-'i r, 



with long seallernl hairs; hypopygiimi 'till! a lew 
scattered long hairs;, ovipositor shejiilis very sliorl 
and siniighi, with a lew long apical hairs. 

Male 

As (iir lemalo except as follows: ,\iileiiiiae longci 
and more rohusl: head and scutum with ilcnscr wliilc 
hairs; sciiluin wiili denser piinclulion; nieliisoina all 
black; bind legs w'itli reintii darker oi inluseaie. 

Hast 

Remed iVom Miw'tanipi’la pi ivala tCicomelridae). 
lliL aulumri gum molb. 

(.ainaiairs 

(Ilyp/apanleles is a large cosmopolitan genus "I' 
several liiindied species, which comprises mostly llie 
vi/ripcmiis and ocl/iiiariiis specics-grotip.s isi'ina 
Nixon l‘)(S.‘i), ;is wvll as a number of smaller groups, 
all of which are eMiii-liinilal except lor the 
monospcciric ilfiiuier group riom New Zealand 
iNixi'ii Idfo; M.'ison IdSI). In .Australia and 
r.isniaina there arc an estimated 100 phis species of 
(ih'plapaiiU'Irs. only tine of winch is dcscrihcil. (]. 
ilt'litisa Austin & Dangci'licld. The genus is niosi 
diverse in the tropical parts ol Ihc conlincnt, and 
appears to he dispmporliuiialcly reprcsenletl ui Ihe 
microgu,s|riiic kuinii of the south eastern I’ticilie. 
IVom w here a number ol aberrant s|X‘des have been 
described, e.g. G iteiin'ltr (Wilkiiisuii) Imm New 
'/ealaiid. which is strongly ilorso centrally flaiieiicd 
and G ajiawaliiatia (f’ulliiwayl rrom .Samoa, w-bicb 
has a eompk'le medial piopodeal cai ina. vasirorrn I I 
and stub of vein .'-Rs pivsimi in Ihe lore wing 
(Ansi in & D.mgeiTtekI l'A>2). 

Glypltipanii li's iniitsamprla can be tlisiinguished 
Irom G iJi'liasd and most other titideserihed 
Australian species by its colour, shape ol niclasonial 
lergncs I and 2. and sculpturing of the scutum and 
pmpudcuin. Although the degree of host sfiecillciiv 
ot’ Glypiapaith'lcs spp. is pooily known, it is also 
likely that hosl associations jirmidc a useliil initial 
guide to the identity ol matiy micnig.istrnic 
piirasilniib. and this is piubablv the ease lor tins 
species Glvphipaah'li'y inncsiiinprla is named aliei 
Ihe hosl genus. 

Discussion 

I his sillily has exjiiiiided the known parasiionl 
complex of laivae ol M /iiieaia in souih-easuTii 
Aitsiralia to include the primary p.irasiioids 
( 'i/v/'jM/vV/ iiiii'ra and two new hraconid s(iccics. (!. 
iiiiH'sanipi hi and C yi'niih li ii'ac and live species ol 
hyperparasitoid, in addiliop to several previously 
recorded s(veies (f•.llioll & Bashlord Ib/k; Je kittle 
lOXIf GaukI I9S4- Lukites l‘»‘)4A ffiiblc d'lie 
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|>.tr,i\jluii.l ci>ivi|iloA "I u liu-sl spi-cu.''. IS ol'lcn sUihlc 
Ivlwecii ycuj;,i;i|'liii;;il locnlions whoii (In.’ hosl H-ed.s 
on ihf s.imo (or Uixoiioinicully alntodi pbiii .spcciu-s 
(A.-.Ki'w & SIliw I0K(i: Mills I'WM- llowovor. tho 
p.iv.islli lilts romril (ii'in A/. priviiUi ilo not :ippc:ii It' 
lollow this ycm’iiili.viliuii in llial iIk- specios ic-arcd al 
(lie (\vn niiiinl'jiitl silos iViiioriii and (lie At"!') 
dilTiTcd biuh Ironi eaUi oilier uiid Irom dioso 
pu'vmiisly loporicd from T.ismama .iml ViiAori.i 
iT.ibli- 5). Ill paii/cnlar. (/. nuti-SKimpchi lias only 
iven liHiiul ill llii‘ ACT Inil no liypoiiiarasiloids vvofL- 
mcorded I'mni this silo ami are also apparoiiily uhseiii 
111 Tasmania. Two .species of larval parasiloiil 
reeordod in rasniaiiia ([-.lljoK 6- l-iaslilord l^)7S; 
(laiild riSTi have nol hceii recorded Iroiii die 
niainland and several larval-pupal parasiiuids 
reeordeil in ra.sinani; and Vieloria inilioli & 
Rashlord l‘)7S; de l.iille lyKI'; (uinid Ids4: 1 ukues 
MMi ) Were iioi loiiiid in (his sindy. In addilion. two 
dillercnl species of piiniaiy parasiloid were eolleeieil 
III eonseculive years at I yneham Ridge allliough ii is 
possible ilial hoih speeies were pieseiU diirinii boili 
years bin were not Ioiiik! due to (lie low- level ol 
parasiiisMi at (he site. In pari iljlTerenees belwcen 
puriisiioid coniplescs may ivfleel eolleeliiia bias and 
an milial naive scpanilion ol diflereiil parasiloid 
speeies 111 (be I9d2 Vieloiian eolleeiion (i.e pupae 
vwre niU feared and f<. tiiiH-MinipcUi may have been 
eoiihised vvilh C. I lowevct, (lie relalive 

abuiidanee of a host can signifivamly mnuenee Ihe 
1 (iniposUion and nuinhei of parasiloid speeie.s il can 
supporl iMills l‘.b)0- Mills iV; Keiiis IWI), llio 
jireuier spovies ileliiiess ol ||ie para-.iloivl eoniplex 
lound al .Mlima and to a lesser esieiii Sliepparlon. 
ilierefore. may also be due lo ihe higher lelaiive hosi 
iibundanee ai these loeaiions. 'Ihe pauuly of 
p<a-:isiioids in the de I rile (PWl'i slndy (Table A|. 
wliieb was also nmlei taken dtinna a .seveiv ouihreak. 
may Iv heeanse only piirasiniuls seen rw i|iosi(liig 
niio laivac were idem. died. Diffeience.s in liosi 
plieiioloey may also euinribuii- to diifeience's in (he 
miiKe lip of parasiloid i ompic'ses (Askew ev Shaw 
lo(u,|. Miivnieh nu'si pupuhilioiis oC.A/, priuiUi have 
.1 doiuiiiaiii aiiluinn winlei popnlaljun (MeOuillan 
I'lS.Si .Old an alrno.sl insienificaiil .suininci 
(lopiihidoii (I.iik.'irs isi'io’i. die hmei sUiily lound 
iliai (lojudaiious al liiaher aliiimles m rasmania (> 
dUiin ash can also have a l.irge suiiiiner -anlmnn 
popiiladon and are poiendally hivolliiie. VVidi iliis in 
tniiiil II shtuild lie iicileci dial Ihe survey by de l.illle 
ilh.Sl'i w;is made dining a suiinnci onibreak al a 
high allilnde localion in N\V lasinania wheivjs 
Hlioli tV Raslil'ord (l')7H) -and this smdy e.saniiiied 
lower .iliiimie popnlaiioiis preseni over aniiimn and 
W'iniei iN.U. 1 ukaes i ‘,'dv)-) did nol dilTerenliaie 
heiween siimmci aiul i.inumii po|.iiilaiion-. of host 
larvae or ’Pecificallv rs'vord the .tliiimk' of die 



colleeling sites). I iirlliei inwsligaiion of die 
influeiiee of Icmpoial and QCogra|ihie;il variation of 
liosi abundance on die ecunpnsinon of iho parasiloid 
eoniplcy iilihsing larvae of A/, pnupo will he 
ivcjuired lo clarify Ihese discrepaiieies. 

This study found dial A/ pm atu had an ci.|ual ses 
ratio ul both |iU|sadon and emergenee Howevi’r, 
ullhougli die present results did nol show a 
signllieanl dei'ailure I'roni a 1:1 sex ralio. the liend 
Uiwards a greater proporlion of feniale adiilis 
resembles that lound by lilliou iSc Baslildrd (lb7St 
who obtained bd'w female adults from reared larvae. 
The siwnifieaiilly lower weighl of pupae dial died 
sugucsis lhal larvae- imist achieve .some endeal 
weiglil to survive (he (itipid period. The degree of 
overlap ol weights heiween viable male and Icnuale 
pupae of A/, privulu mdieaies dial pieilielioii of sex 
based on weight is iit'l leasible. 

riie primarv paiasiioids of M. pn\iifii larvae 
renuded ui tins and iHher studies (F.llioii & Hashford 
|d7S; de l.illle IdSI': Gauld IdK-T 1, ukaes l'm > 
kill llioir host in late iiisUiri or as pupae? These 
(larasdoids may recluee tiefoliallon In some exieni as 
larvae are most desiruelive in llieu Inunh and fiHli 
uisiais iTIlioil & Hashfoixl P)7!si. However, in 
addilion In Lheir effeet during the ciiin-ni season, 
larval parusiiiuds may rediiee the number of M 
priviifti lhal emerge in the next geneiaiiuii. Ihe 
potential role of ihese (larasitoids in hiologiciil 
etuilml. therefore, is likely lo be one of regulation 
anil (ireveniioii of oiiihreuks raihei iluin .is a niethovl 
oTcimirol when an oulbreiik is occurring 

Allhougli die causes ofouihretiks of /W pmiim me 
uiiileai il ap(ieais that large nwnoeuluire.s of 
ceueticiilly simil-ar s|ieeies are espeually vuluerable 
I Neumann eV Collell |d 07 i, 'I'be inelTeetiveness of 
parasitism in sueli siiuaiions (rdliou A; Bastihiixl 
|d7b; lie Lmie IdKI': Neumann A Collcii Idd7) 
may he due lo low numbers of iialoral enemies 
hniiieil by Ihe link ol alleriialive loi>d souree.s. 
cxnipicti w ilh rapiil popu'ahon growlh ol Ihe mseei 
herbivoi'i: in uu area ul dense and abtiuiianl resources 
(Root IP7.T Allien A Leuuiiiiemi ldS4: Altieri ti <il. 
Idb-Vi III .iildiilon, die use of noii-S|iec'ilie 
Inseeiieides w ill uuiail the nunicneal te.-poiisc ivl 
laival paixisiluicls and thus (irevL'iit iheit emiirihuiion 
lo sialiilisuig (uwi popnlaiioiis. 

Reseaivli mio the susiaiiiahlc managemcni of pesi 
inscet-> IS seen as an imporiani step in improve die 
eiin-eiiilv pimr evonoinie returns (mm euvaly(ii 
loasts t Slone IhdA). ( urix'iu research in \iisiralia 
has liieluded the evaluaduu of strains nl /?i/c/7/u.i 
t/inrini^u inis- Berlinei 1 1 larcoiii l I'l oL |d'i(>- 
Neumann <.t Colleii ld‘)7i, die Um- of uainraDy 
re.sistant speeies and priivenaiu-i's ot (■ «< ulyplitu 
(Farrow • iiil. U)vi4i wial iiileiaclioiis between Ihe 
scelionid egg parasiloid. IcUniiiimis '(x. and ils hn.si 
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M. /vMu/i/ (Si-luiiniicbc.r I0‘;7'; Lukiics I *)<»•’), Tltc 
ct'fcci ol auumiHiling or ciitoiirujjiiig miiIuimI 
popiikilioiis ol lurvni ;mtl oiig piimsilniils ol A/. 
I>ii\'ijhi ihioiij-’h priiouccs Mu h iis iIk' iisi; ut scicctivo 
iiNivlitidcs aiul ihc provision ol nllvmiilivc lood 
soiiacs lor ntlnli pnrnsiloiils h;is no( Ivon 
imosiigniL'd. .illliougli Ihc bciicllls (>l sncli praolioos 
have hoeii shown m I'liealypl planlalions in Soulh 
America (Hraganvia cl <il. IM'.IS) as well as other 
pesl-parasiioKl systems (Mris A; (iral'uis l'495: On 
& Pleasants Ui%). The aeeurate idenlilieation ol'the 
naiiiral enemies oT M. pi ivtihi and an undcrslanding 
ol' (heir ecology will he essential to the siiecess ol 
such research in Australia. 
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